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(54) NEW ORAL MEDICAL 
PREPARATION 

(57) Abstract: 



PURPOSE: To provide the subject 
medical preparation in which a long- 
term shelf life of omeprazole is 
secured. 



CONSTITUTION: This preparation is 
composed of a core part containing 
omeprazole and an alkaline compound, 
an alkaline salt of omeprazole or an 
alkaline salt of omeprazole and an 
alkaline compound, one or more 
intermediate layers formed on the core 
part and an enteric coating film formed 
thereon. The above-mentioned 
in|Kmiediate coating layer is composed 
(j^Pablet vehicle soluble or rapidly 
degradable in water, a water-soluble 
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film-forming polymer compound or a 
pH-buffering alkaline compound and a 

vehicle soluble or rapidly 
d^radable in water or a water-soluble 
film-forming polymer compound, 
provided that an oral medical 
preparation having the core part 
composed of omeprazole and an 
alkaline compound and an 
intermediate layer composed of two or 
more layers where the core part side 
intermediate layer contains the pH- 
buffering alkaline compound is 
excluded. 
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£c) *fcliSHHft^«:W*pHI8*Jfil. fciAtfHJ 
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SPECIFICATION 



(54) [Title of the Invention] Novel Drug Preparation for Internal Use 
(57) [Abstract] 

[Constitution] An oral drug preparation, composed of a core part comprising omeprazole and 
alkali compound, omeprazole alkali salt, or omeprazole alkali salt and alkali compound, one or 
more interlayer coating layers formed on said core part, and an enteric coating formed thereupon, 
where the aforementioned interlayer coating layer is composed of a water-soluble film-forming 
compound which is a tablet excipient or polymer that is water soluble or rapidly decomposes in 
water, or a pH buffering alkali compound and a water-soluble film-forming compound which is 
a tablet excipient or polymer that is water soluble or rapidly decomposes in water (excluding 
oral drug preparations wherein the core part is composed of omeprazole and alkali compound, 
the interlayer coating layer is composed of two or more layers, and a pH buffering alkali 
compound is contained in the interlayer coating layer on the side of the core part). 
[Effect] The long-term storage stability of omeprazole preparations can be ensured. 

[Claims] 

[Claim 1] An oral drug preparation containing omeprazole as active component, said oral drug 
preparation characterized by being composed of a core part comprising omeprazole and alkali 
compound, omeprazole alkali salt, or omeprazole alkali salt and alkali compound, and one or 
more inert interlayer coating layers formed on said core part, where the aforementioned interlayer 
coating layer is composed of a water-soluble film-forming compound which is a tablet excipient 
or polymer that is water soluble or rapidly decomposes in water, or a pH buffering alkali 
compound and a water-soluble film-forming compound which is a tablet excipient or polymer 
that is water soluble or rapidly decomposes in water, and is situated between the outer enteric 
coating layer and the alkali core part (excluding oral drug preparations wherein the core part is 
composed of omeprazole and alkali compound, and the interlayer coating layer is composed of 
two or more layers, where the core part side is composed of a pH buffering alkali compound and 
a water-soluble film-forming compound which is a tablet excipient or polymer that is water 
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soluble or rapidly decomposes in water, and the enteric coating side is composed of a water- 
soluble film-forming compound which is a tablet excipient or polymer that is water soluble or 
rapidly decomposes in water, with the inert interlayer coating layer being between the core part 
and the outer enteric coating). 

[Claim 2] The preparation according to Claim 1, wherein the aforementioned interlayer coating 
layer is composed of one or more of magnesium oxide, magnesium hydroxide or a complex 
(Al203*6MgO*C02*12H20 or MgO*Al203-2Si02'nH20; where n in the formula is a non-integer of 
less than 2). 

[Claim 3]. The preparation according to Claim 1, characterized in that the aforementioned 
interlayer coating layer is composed of two or more layers. 

[Claim 4] The preparation according to Claim 1, characterized in that the aforementioned 
interlayer coating layer is composed of hydroxypropylmethylcellulose, hydroxypropyl cellulose or 
polyvinylpyrrolidone. 

[Claim 5] The preparation according to Claim 1, characterized in that the aforementioned alkali 
compound is one or more of magnesium oxide, magnesium hydroxide, magnesium carbonate, 
aluminum hydroxide, carbonic acid, phosphoric acid or citric acid aluminum salt, calcium salt, 
sodium salt or potassium salt, or the complex aluminum/magnesium compounds: 
Al203*6MgOC02*12H20 or MgO-AkOa^SiC^-nlrbO (where n in the formula is a non-integer of 
less than 2). 

[Claim 6] The preparation according to Claim 1, characterized in that the aforementioned alkali 
core part is composed of omeprazole sodium salt, potassium salt, magnesium salt, calcium salt or 
ammonium salt. 

[Claim 7] The preparation according to Claim 1 , characterized in that the aforementioned alkali 
core part is composed of omeprazole alkali salt mixed with inert alkali compound. 
[Claim 8] The preparation according to Claim 1, characterized in that the aforementioned enteric 
coating is composed of hydroxypropylmethylcellulose phthalate, cellulose acetate phthalate, 
methacrylic acid/methyl methacrylate copolymer or polyvinyl acetate phthalate. 
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[Detailed description of the invention] 
[0001] 

[Field of industrial utilization] The present invention concerns a novel stable drug preparation 

containing omeprazole for oral administration. 

[0002] 

[Prior art] It is known from EPA1 0 005 129 that 5-methoxy-2-(((4-methoxy-3,5-dimethyl-2- 
pyridinyl)methyl)sulfinyl)-lH-benzimidazole is a strong inhibitor of stomach acid secretion. 
Omeprazole exhibits strong inhibition action with respect to the secretion of stomach fluids 
(Lancet, Nov. 27, 1982, p. 1223- 1224), and can be used for the treatment of stomach and 
duodenal ulcers. However, omeprazole is decomposed/modified in acidic or neutral media, and 
the half-life of omeprazole is less than 10 min in aqueous solutions of pH 4 or less. Moreover, 
degradation progresses rapidly at neutral pH values, and at pH 7 for example, the half-life of 
omeprazole is about 14 h. On the other hand, its stability remains good in solution at high pH 
values (Pilbrant, Cederberg: Scand. J. Gastroenterology, 1985; 20 (suppl. 108) pp. 1 13-120). In 
this connection, the stability of the substance is similar when in solid phase. The decomposition 
of omeprazole occurs through contact with acidic reactants, so the compound is stabilized by 
using mixtures with alkaline reactants. The stability of omeprazole is also influenced by 
humidity and organic solvents. 

[0003] From information regarding the stability of omeprazole, it is clear that oral dosage forms 
of omeprazole must be protected from contact with acidic reactive gastric juices so that it can 
reach the small intestine without being degraded. 

[0004] In pharmacological investigations on humans, it has been found that the rate of release of 
omeprazole from dosage form preparations can influence the overall absorption level of 
omeprazole in the circulatory system in general (Pilbrant, Cederberg: Scand. J. Gastroenterology, 
1985; 20 (suppl. 108) pp. 1 1 3-120). Omeprazole dosage forms that are sufficiently effective in 
vivo must rapidly release active drug from a region that is near the middle of the gastrointestinal 
tract. 

[0005] In order to obtain a dosage form preparation of omeprazole that prevents contact between 
omeprazole and acidic gastric juices, the core part must be coated with an enteric coating. 
Conventional enteric coatings, however, have employed acidic compounds. If this type of 
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conventional enteric coating is used for coating, the omeprazole degrades rapidly due to direct 
and indirect contact therewith, resulting in extreme discoloration of the preparation, and a 
decrease in omeprazole content over time. 

[0006] In order to improve storage stability, the core part containing omeprazole must contain 
alkali reactant. When this type of alkaline core part is coated with an enteric coating using a 
certain amount of conventional enteric coating polymer, for example cellulose acetate phthalate 
(allowing dissolution of the coating and the active drug contained in the core in the middle region 
of the small intestine), a certain degree of diffusion of gastric juices and water into the core part 
can occur through the enteric coating. During this time, the dosage form is present in the 
stomach until it is dumped into the small intestine. The diffused water from the gastric juices 
thus dissolves the core part that is closest to the enteric coating layer, and an alkali solution is 
formed inside the coated dosage form. This alkali solution interferes with the enteric coating, 
and eventually dissolves it. 

[0007] Dosage forms produced by forming an enteric coating on omeprazole have been reported 
by Pilbrant and Cederberg (Scand. J. Gastroenterology, 1985; 20 (suppl. 108) pp. 1 13-120 cited 
above), and are claimed to have storage stability that is acceptable for clinical investigations. It 
was subsequently discovered that the stability of these dosage forms is insufficient in terms of 
long-term storage, which is required of dosage form preparations that are to be produced 
commercially. 

[0008] If the omeprazole is prepared according to the prior art, it will have inadequate stability, 
particularly from the standpoint of moisture resistance, and special moisture-tight packaging 
must be used in order to minimize this problem. However, not only is there no adequate solution 
to this problem in terms of present day drug distribution systems, but costs are also greatly 
increased. Based on this state of affairs, the development of a novel enteric preparation for 
omeprazole that has good stability is desired. 

[0009] A method for coating dosage forms is described in DE-A1 3 046 559. With this dosage 
form, coating initially occurs with a water-insoluble layer containing microcrystalline cellulose, 
followed by coating with a second enteric coating in order to achieve a dosage form that allows 
release of active drug in the colon. With this preparation method, the desired release of 
omeprazole occurs in the small intestine. 
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[0010] An oral dosage form is described in US- A 2 540 979 which is provided with an enteric 
coating, but with this dosage form, the enteric coating is composed of a water-insoluble "wax" 
layer second and/or first coating [sic; unclear sentence structure]. This preparation method 
cannot be employed with a core part containing omeprazole, because direct contact between 
omeprazole and substances such as cellulose acetate phthalate (CAP) leads to extreme 
omeprazole decomposition and discoloration. 

[001 1] DE-B2 23 36 218 describes a method in which a permeable membrane is composed of a 
mixture of one or more types of insoluble cellulose derivative and one or more types of 
conventional enteric coating polymer. This type of film does not appropriately protect 
omeprazole from gastric juices. 

[0012] DE-A1 1 204 363 descries a three-layer coating method, where the first layer dissolves in 
gastric juices, but is insoluble in intestinal juices. The second layer is water-soluble, regardless 
of pH, and the third layer is an enteric coating. Like the formulation method described in DE-A1 
1 617 615, this formulation method provides a dosage form that does not dissolve in gastric 
juices, but dissolves slowly in intestinal juices. This type of formulation method thus cannot be 
used for omeprazole, as rapid release of drug product in the small intestine is required. 
[0013] DE-A1 12 04 363 describes the coating of 3 layers in order to achieve the release of drug 
product in the ileum, but this objective is outside the scope of the present invention. GB-A1 485 
676 describes a method wherein an enteric coating is provided on a core comprising an active 
drug and a foaming system, for example, a combination of carbonate and/or bicarbonate and 
pharmacologically permissible acid, resulting in foam produced in the small intestine. This 
preparation, however,' cannot be used in drug dosage forms containing omeprazole, because the 
existence of acid in contact with omeprazole in the core would bring about the decomposition of 
omeprazole. 

[0014] WO/85/03436 describes a drug preparation wherein a core part containing active drug 
mixed with buffering agent component such as sodium dihydrogen phosphate is coated with a 
first coating that controls diffusion of core component. This preparation, however, cannot be 
used with omeprazole if fast release is desired in the small intestine. Direct use of an enteric 
coating on the core part also would have a detrimental influence on storage stability of this type 
of dosage form containing omeprazole. 
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[0015] 

[Problems to be solved by the invention] Omeprazole preparations have inadequate stability, and 
although special moisture-resistant packaging has been employed in the past due to its inferior 
moisture resistance, this type of method is not considered optimal in terms of existing drug 
distribution systems. Moreover, the use of special moisture-resistant packaging is economically 
disadvantageous. The development of an omeprazole enteric preparation with good stability is 
thus required. 

[0016] The objective of the present invention is to offer an omeprazole dosage form provided 
with an enteric coating, which has good dissolution resistance in acidic media, but which rapidly 
dissolves in neutral to alkaline media, and has good long-term storage stability. 
[0017] 

[Means for solving the problems] The novel dosage form of the present invention has the 
following types of characteristics. Specifically, a core part formed by mixing omeprazole with an 
alkali compound, or by mixing alkali salt of omeprazole with any alkali compound is coated with 
2 or more layers (specifically, 2 or 3 layers), where the first layer or multiple first layers are 
composed of a pharmacologically permissible substance that is non-acidic or inert and rapidly 
decomposes in water. This first layer separates the alkaline core part from the enteric coating 
outer layer. The final enteric coated dosage form is then processed by an appropriate method and 
the water content is thus decreased to extremely low levels in order to obtain good dosage form 
stability during long-term storage. 

[0018] In order to obtain a final core part mixture with the preferred omeprazole concentration, 
the omeprazole is mixed with inert, and preferably water soluble, special-purpose drug 
components, and is then mixed with alkaline or inert pharmacologically permissible substances 
(when water is adsorbed to the mixture particles or a small amount of water is added to the 
mixture, a micro-pH of 7 or greater, with 8 or greater being preferred, is produced around each 
omeprazole particle). These types of substances can be selected from phosphoric acid, carbonic 
acid, citric acid or weak inorganic acid or organic acid sodium salts, potassium salts, calcium 
salts, magnesium salts and aluminum salts; substances that are used in conjunction as acid- 
restricting agents such as aluminum hydroxide, calcium hydroxide and magnesium hydroxide; 
magnesium oxide or complexes such as Al203-6MgOC02'12H20 (Mg6Al2(OH)i6C03-4H20), 
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MgO*Al203*2SiC>2-nH20 (where n is a non-integer of less than 2) or related compounds; and 
organic pH buffers such as trihydroxymethylaminomethane or other related pharmacologically 
permissible pH buffers. However, examples are not restricted to these substances. Stable high 
pH values in the powder mixture can be achieved by using omeprazole alkali salts, such as 
omeprazole sodium salt, potassium salt, magnesium salt and calcium salt. These substances are 
described, for example, in EP-A2-124 495 as being used individually or in combination with the 
above types of special-purpose buffering agents. 

[0019] A special preparation process is then used in order to form the powder mixture into 
microspheres, for example, pellets, tablets, or soft or hard gelatin capsules [sic; meaning 
unclear]. The pellets, tablets or gelatin capsules are used as core parts for subsequent processing. 
[0020] Separating layer 

The alkaline core part containing omeprazole must be separated from the enteric coating polymer 
that contains free carboxyl groups. If the polymer is not separated, the omeprazole will 
decompose and discolor during the coating process or during storage. The intermediate coating 
layer referred to below as a separating layer has the function of a pH buffering zone, and in this 
zone, the hydrogen ions that diffuse from the outside towards the alkali core part can react with 
hydroxyl ions that have diffused to the surface of the coated substance from the alkali core part. 
The pH buffering property of the separating layer can be additionally strengthened by also 
including, in this layer, a compound group used in the preparation of common acid-controlling 
agents, selected from, for example, magnesium oxide, magnesium hydroxide, magnesium 
carbonate, aluminum hydroxide, calcium hydroxide, aluminum carbonate, calcium carbonate, 
aluminum silicate, and calcium silicate; aluminum/magnesium complex substances such as 
Al 2 03-6MgO-C02-12H 2 0 (Mg6Al 2 (OH)i 6 C0 3 -4H 2 0), MgOAl 2 03'2Si0 2 nH20 (where n is a 
non-integer of less than 2) or related compounds; or other pharmacologically permissible pH 
buffers, for example, phosphoric acid, citric acid or other appropriate weak inorganic acids or 
organic acid sodium salts, potassium salts, calcium salts, magnesium salts, and aluminum salts. 
The separating layer is composed of one or more water-soluble inert layers, and pH buffering 
compounds can be optionally contained therein. 

[0021] The separating layer can be applied to the core part pellet or tablet by a common coating 
method, and a fluidized bed device can be used that employs an appropriate coating pan and 
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water and/or common organic solvent as the coating liquid. The separating layer substance is 
selected from water-soluble inert compounds that are pharmacologically permissible or polymers 
that are appropriate for use in film coating, for example, substances selected from sugars, 
polyethylene glycol, polyvinylpyrrolidone, polyvinyl alcohol, hydroxypropylcellulose, 
methylcellulose, hydroxymethylcellulose, hydroxypropylmethylcellulose and polyvinyl acetal 
diethylaminoacetate. The thickness of the separating layer is 2 ^m or greater, and when small 
spherical pellets are used, the thickness is preferably 4 ^im or greater, with 10 ^m or greater being 
preferred for tablets. 

[0022] With tablets, other methods that can be used for coating can be carried out using dry 
coating techniques. Initially, the tablets containing omeprazole, as described above, are 
compressed, and one layer is compressed around the tablet using an appropriate tablet molding 
device. The outer separating layer is then formed from pharmaceutically permissible tablet 
excipient that is water soluble or rapidly decomposes in water. The separating layer has a 
thickness of 1 mm or greater. Ordinary plasticizers, colorants, dyes, titanium dioxide, talc and 
other additives can be contained in the separating layer. With gelatin capsules, the gelatin 
capsule itself functions as the separating layer. 
[0023] Enteric coating layer 

The enteric coating layer is formed on the core part that is coated with the aforementioned 
intermediate coating using a special -purpose coating technology, for example, pan coating or the 
use of a solution of polymer and water and/or appropriate organic solvent, or alternatively, 
coating can be carried out by fluidized bed coating employing a latex suspension of the 
aforementioned polymer. [Tr. note: these two sentences appear to have been parsed incorrectly 
when translated from the original European Language.] Examples of enteric coating polymers 
include cellulose acetate phthalate, hydroxypropylmethylcellulose phthalate, polyvinyl acetate 
phthalate, carboxymethylethylcellulose and methacrylic acid/methyl methacrylate copolymer; for 
example, compounds known under the trade name Eudragit™ L12.5 or Eudragit™ LI 00 (Rohm 
Pharma), or related compounds that are used as enteric coatings can also be used. The enteric 
coating can be employed as a polymer dispersion using water as a base, for example, as in 
Aquateric™ (FMC Corporation), Eudragit™ L 100-55 (Rohm Pharma) and Coating CE 5142 
(BASF). The enteric coating layer can also optionally contain pharmacologically permissible 
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plasticizers, such as cetanol, triacetine and citrate esters such as substances known under the 
trade name Citroflex™ (Pfizer), as well as phthalate esters, dibutyl succinate and related 
plasticizers. The amount of plasticizer is ordinarily an amount that is optimized in accordance 
with the various enteric coating polymers, and ordinarily, is in the range of 1-20% of the enteric 
coating polymer. Talc, colorant, dye and other dispersible substances can also be contained in 
the enteric coating. 

[0024] Thus, the special preparation pertaining to the present invention is composed of a core 
part containing omeprazole and alkali compound or a core part containing omeprazole alkali salt 
and optional alkali reactant. The alkali core part and/or active component (omeprazole) alkali 
salt increases the stability of the omeprazole. The core part, when suspended in water, forms a 
suspension or solution that has a pH that is higher than the pH that is appropriate for dissolution 
of polymer used in the enteric coating. The core part optionally includes a pH buffering 
substance that separates the alkali core part from the enteric coating, and is coated with a coating 
that rapidly decomposes in inert aqueous solution or water. If this separating layer is not present, 
the gastric juice resistance will be too low, and/or the storage stability of the dosage form will 
dramatically decrease. The dosage form having the intermediate coating is, finally, coated with a 
coating that is insoluble in acidic media, but rapidly decomposes or dissolves in neutral to 
alkaline media, for example, in the liquid that is present in the middle region of the small 
intestine (the location at which dissolution is desired). 
[0025] Final dosage form 

The final dosage form can be a tablet or capsule coated with enteric coating, or when enteric 
coated pellets are to be produced, the pellet may be contained in hard gelatin capsules, dispersed 
in sachets or prepared in the form of tablets. The water content of the final dosage form 
containing omeprazole (enteric coated tablets, capsules or pellets) is low, and is preferably 
maintained at 1 .5 wt% or less, which is extremely important from the standpoint of long-term 
storage stability. Consequently, the final packaging that contains hard gelatin capsules packed 
with enteric coated pellets contains desiccant, or the water content of the gelatin shell is reduced 
to a level at which the water content in the enteric coated pellets packed into the capsules does 
not exceed 1 .5 wt%. 
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[0026] Method 

The manufacture method for the oral dosage form is another facet of the present invention. After 
formation of the core part, the core part is initially coated with separating layer and then with 
enteric coating layer. Coating is carried out as described above. The preparation according to 
the present invention is particularly useful insofar as it reduces stomach acid secretions and/or 
protects gastrointestinal cells. The substance is administered once or in multiple doses per day. 
A typical dose of active substance per day varies in accordance with various factors, for example, 
special desires on the part of the patient, dosage method, and disease. In general, the dose per 
day is in the range of 1-400 mg of omeprazole. Conditions pertaining to treatment methods using 
the novel oral dosage form are another facet of the present invention. 
[0027] 

[Working Examples] The present invention is described in detail below using working 
examples. 

Working Example 1 

The effect of each magnesium compound was evaluated in the form of an enteric coated tablet. 
The core part of the tablet was produced using a known technology according to the blend 
formula shown in Table 1, whereupon the separating layers and enteric coating layers shown in 
Table 2 were used. 
[0028] 
[Table 1] 

Table 1 Tablet core part blend formula (mg) 



Formula No. 


1 


2 


3 


4 


5 


Omeprazole 


15.0 


15.0 


15.0 


15.0 


15.0 


Lactose 


134.0 


119.0 


119.0 


118.8 


118.5 


Hydroxypropy Ice 1 lulose (low-substitution) 


5.0 


5.0 


5.0 


5.0 


5.0 


Hydroxypropy Ice 1 luose 


1.0 


1.0 


1.0 


1.0 


1.0 


Talc 


5.0 


5.0 


5.0 


5.0 


5.0 


Disodium hydrogen phosphate 








0.2 




Sodium laurylsulfate 










0.5 


Magnesium oxide 




15.0 








Magnesium hydroxide 






15.0 


15.0 


15.0 



Synthetic hydrotalcite 

(Al 2 0 3 -6MgO-COvl2H 2 0) 

Total 160.0 160.0 160.0 160.0 160.0 
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Table 2 Coating blend formula (mg) 



Formula No. 


1 


11 


Separating layer (inner layer) 






Hydroxypropylcellulose 




2.0 


Magnesium hydroxide 






Synthetic hydrotalcite 






Separating layer (outer layer) 






Hydroxypropylcellulose 




2.0 


Enteric coating layer 






Hydroxypropylmethylcelluose phthalate 


7.0 


7.0 


Cetyl alcohol 


0.5 


0.5 



[0030] The tablets obtained in this manner were stored as-is under so-called accelerated storage 
conditions, or in other words, 40°C and 75% relative humidity, and the change in external 
appearance was observed. Under these conditions the 6 months of storage corresponds to 3 years 
of storage at ordinary temperatures. This means that if the product were stored for about 1 week 
under the above conditions, then high enough stability to allow actual use of the drug would be 
ensured. The results are shown in Table 3. The preparation in which the core part is 2-5 and the 
coating layer is II is the present invention. The others are comparative examples. 
[0031] 
[Table 3] 

Stabilization effects (preparation external appearance) 



Coating layer/core part 


1 


2 


3 


4 


5 


I Initial 


C 


A 


A 


A 


A 


After 7 days at 60°C 


E 


C 


C 


C 


C 


After 7 days at 40°C and 75% relative humidity 


F 


B 


B 


B 


B 


II Initial 


A 


A 


A 


A 


A 


After 7 days at 60'C 


E 


A 


A 


A 


A 


After 7 days at 40*C and 75% relative humidity 


E 


A 


A 


A 


A 



In the table: A: White; B: White with brown; C: Pale brown; D: Light brown; E: Brown; F: Dark 
brown 

[0032] All of the samples that were evaluated as "A" (white) in the table showed no change in 
color even at the broken surfaces. The samples evaluated as "B" (white with brown) showed 
almost no external discoloration, with slight discoloration at broken surfaces. 
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[0033] Working Example 2 

Pellet without interlayer coating layer 



I Mannitol powder 1 61 50 g 
Anhydrous lactose 800 g 
Hydroxypropylcellulose 600 g 
Microcrystalline cellulose 400 g 

II Omeprazole 2000 g 
Sodium laurylsulfate 50 g 
Disodium hydrogen phosphate 80 g 
Distilled water 4400 g 



[0034] The dry components (I) were pre-mixed with a mixer, granulation liquid (II) containing 
suspended omeprazole was then added, and the resulting mass was wet-blended to an appropriate 
viscosity. The wet mass was then pressed with an extruder to form spherical pellets. The pellets 
were dried and sized to an appropriate grain diameter range. 
[0035] 

Intermediate coated pellets 

Omeprazole pellets without interlayer coating layer 6000 g 

III Hydroxypropylmethylcellulose 240 g 

Distilled water 4800 g 

The polymer solution (III) was sprayed with a fluidized bed device onto the pellets without the 
interlayer coating layer. The spray gun was located above the fluidized bed. 



[0036] 

Enteric coating coated pellets 

Interlayer coated pellets 500 g 

IV Hydroxypropylmethylcellulose phthalate 57 g 

Cetyl alcohol 3 g 

Acetone 540 g 

Ethanol 231 g 
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[0037] The interlayer coated pellets were sprayed with the polymer solution (IV) using a spray 
gun located above the bed of a fluidized bed device. After drying to a water content of 0.5%, the 
enteric coated pellets were sized, and 225 mg amounts were packed into hard gelatin capsules. 
The amount corresponded to 20 mg omeprazole. 30 capsules were packed together along with 
desiccant in a sealed container. 
[0038] Working Example 3 

In this working example, a case is presented in which various types of polymer such as 
hydroxypropylmethylcellulose, hydroxypropylcellulose, polyvinylpyrrolidone, polyethylene 
glycol and polyvinyl alcohol are used as the interlayer coating layer. 
[0039] 

Pellet without interlayer coating layer 



.1 Mannitol powder 1620 g 
Anhydrous lactose 80 g 

Hydroxypropylcellulose 60 g 

Microcrystalline cellulose 40 g 

II Omeprazole 200 g 

Sodium laurylsulfate 1 .0 g 

Disodium hydrogen phosphate 9.3 g 

Distilled water 515 g 



A pellet not having an interlayer coating layer was prepared as described in Working 
Example 2. 
[0040] 

Interlayer coated pellet 

Omeprazole pellet without interlayer coating layer 500 g 

III Polyvinylpyrrolidone 1 20 g 

Ethanol " 400 g 

The interlayer coated pellet was prepared as described in Working Example 2. 
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[0041] 

Enteric coating coated pellet 

Interlayer coated pellet 500 g 

IV Hydroxypropylmethylcellulose phthalate 45 g 

Cetyl alcohol 5 g 

Acetone 219 g 

Ethanol 680 g 



Pellet having an enteric coating was prepared as described in Working Example 2. 



[0042] Working Example 4 

Pellet without interlayer coating layer 

I Mannitol powder 1 6 1 0 g 
Anhydrous lactose 80 g 
Hydroxypropylcellulose 60 g 
Microcrystalline cellulose 40 g 

II Omeprazole 200 g 
PluronicF68 ' 10 g 
Disodium hydrogen phosphate 24 g 
Distilled water 450 g 



Pellet without an interlayer coating layer was prepared as described in Working Example 
[0043] 

Interlayer coated pellet 

Omeprazole pellet without interlayer coating layer 500 g 
III Polyvinylpyrrolidone 30 g 

Ethanol 400 g 



Interlayer coated pellet was prepared as described in Working Example 2. 
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[0044] 



Enteric coating coated pellet 
Interlayer coated pellet 



500 g 
45 g 

5g 
371 g 
680 g 



IV Hydroxypropylmethylcellulose phthalate 
Cetyl alcohol 
Methylene chloride 



Ethanol 



Enteric coated pellet was prepared as described in Working Example 2. 
[0045] Working Example 5 

This working example presents a case where various types of polymer were used for the enteric 
coating material, for example, cellulose acetate phthalate, poly( vinyl acetate/vinyl alcohol 
phthalate), hydroxypropylmethylcellulose phthalate, poly(methacrylic acid/methyl methacrylate) 
and poly(acrylic acid/methyl methacrylate). The polymers were used individually or together 
with plasticizer, for example, polyethylene glycol, triacetine, dimethylpolysiloxane, Citroflex™, 
cetyl alcohol, stearyl alcohol and diethyl phthalate. The enteric coated pellet was also 
manufactured from a polymer dispersion using water as a base, for example, Aquateric™(FMC 
Corporation), Eudragit™ L 100-55 and Coating CE 5142 (BASF). 
[0046] 

Pellet without interlayer coating layer 

I Lactose powder 277 g 
Anhydrous lactose 1 1 8 g 
Hydroxypropylcellulose 25 g 
Colloidal silica 25 g 

II Omeprazole 50 g 
Sodium laurylsulfate 5 g 
Disodium hydrogen phosphate 2 g 
Sodium dihydrogen phosphate 0. 1 g 
Distilled water 1 70 g 
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The pellet without the interlayer coating was prepared in the same manner as described above. 
[0047] 

Interlayer coated pellet 

Pellet not having an interlayer coating was provided with an interlayer coating layer as 
described in Working Example 2. 
[0048] 

Enteric film coated pellet 

Interlayer coated pellet 500 g 

III EudragitLlOO 45 g 

Stearyl alcohol 4.5 g 



The preparation was prepared as described in Working Example 2, with the exception that 
omeprazole sodium salt was added along with the other components of mixture I. 
[0050] 

Interlayer coated pellet 



Ethanol 1320 g 

Enteric coated pellet was prepared in the same manner as described above. 
[0049] Working Example 6 
Blending formula for sodium salt of omeprazole 
Pellet not having interlayer coating layer 

I Omeprazole sodium salt 339 g 



Mannitoi powder 2422 g 

Anhydrous lactol 1 20 g 

Hydroxypropylcellulose 90 g 



Microcrystalline cellulose 60 g 

II Sodium laurylsulfate 7 g 



Distilled water 650 g 



Pellet without interlayer coating layer 
III Hydroxypropylmethylcellulose 

Ammonium hydroxide/magnesium carbonate 



4g 



500 g 
20 g 
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Distilled water 400 g 

Pellet coated with interlayer coating III 500 g 

IV Hydroxypropylmethylcellulose 20 g 

Distilled water 400 g 



The pellet not having an interlayer coating was continuously coated with interlayer coating layers 
III and IV using the type of fluidized bed device described above. 



[0051] 

Enteric coated pellet 

Interlayer coated pellet 500 g 

V Hydroxypropylmethylcellulose phthalate 57 g 

Cetyl alcohol 3 g 

Acetone 540 g 

Ethanol 231 g 



Manufacture of pellet coated with enteric coating was carried out as described in Working 
Example 2. 

[0052] Working Examples 7, 8 

Blending formulation for omeprazole magnesium salt 

Pellet without interlayer coating layer 

Working Example No. 
7 8 

I Omeprazole magnesium salt 222 g 222 g 
Mannitol powder 1673 g 1473 g 
Microcrystalline cellulose 1 00 g 1 00 g 
Magnesium hydroxide — 200 g 

II Sodium laurylsulfate 5 g 5 g 
Distilled water 500 g 375 g 
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The preparation was produced as described in Working Example 2, with the exception that 
omeprazole magnesium salt was added together with the other components of the mixture I. 
[0053] 

Interlayer coated pellet 

Working Example No. 



7 8 

Pellet without interlayer coating layer 500 g 

III Hydroxypropylmethylcellulose 200 g 

Distilled water 400 g 



The pellet was prepared as described in Working Example 2. 
[0054] 

Enteric coated pellet 

Working Example No. 



7 8 

Interlayer coated pellet 500 g 

IV Hydroxypropylmethylcellulose phthalate 57 g 

Cetyl alcohol 3 g 

Acetone 540 g 

Ethanol 231 g 



The enteric coated pellet was prepared as described in Working Example 2. 
[0055] Working Examples 9 and 10 
Tablet manufacture 
Tablet core part 

Working Example No. 
9 10 

I Omeprazole 400 g — 

Omeprazole sodium salt ~ 426 g 

(corresponding to 400 g omeprazole) 
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Anhydrous lactose 

Cross-linked polyvinylpyrrolidone 

Anhydrous sodium carbonate 



1420 g 1409 g 
100 g 100 g 



15g 



II Methylcellulose 



Distilled water 



Magnesium stearate 



12g 

200 g 
30 g 



12 g 
200 g 
30 g 



The powdered mixture I was carefully made uniform in the solution II, and was powdered. The 
wet mass was then died for 30 min in a fluidized bed dryer using 50°C inlet air. The dried 
mixture was then passed through a mesh with a grating size of 0.5 mm, and after mixing with 
magnesium stearate, the granules were tabletized with a tablet molding device using a 6 mm 
punch. The tablet weight was 100 mg. 
[0056] Interlayer coated coating 

Tablets containing omeprazole were coated with an interlayer coating from aqueous solution 
containing about 10 wt% hydroxypropylmethylcellulose using a perforated coating pan device. 
A dry coating technology was used for tablets containing omeprazole sodium salt, thus producing 
the interlayer coating layer. 

Tablet granules containing following components were prepared in the manner described below. 
Anhydrous lactose 4000 g 

Polyvinylpyrrolidone (PVP) 1 80 g 

95% ethanol 420 g 

Magnesium stearate 42 g 

The lactose was formed into a particulate using PVP ethanol solution and dried. After drying, 
magnesium stearate was mixed, and the particulate mass Working Example 9 [sic; apparent 
erroneous insertion] was then dry coated onto the tablet core part using a Manesty DryCota™ 
tablet molding device. The tablet weight of the dry coated tablets was 475 mg. Each of the 
tablets contained 20 mg omeprazole. 
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[0057] Enteric coating 

An enteric coating was applied to the intermediate coated tablets obtained in this manner using 



the same coating solution: 

Hydroxypropylmethylcellulose phthalate 1 500 g 

Cetyl alcohol 105 g 

Methylene chloride 1 5,000 g 

Isopropanol 1 5 ,000 g 

Distilled water 3150 g 



This coating was produced using a perforated coating pan device. About 1 kg of coating liquid 

was used per 1 kg of tablets. 

[0058] 

[Comparative Examples] 
Comparative Examples I, II and III 

The comparative examples show that, when an interlayer coating layer was not present, the 
buffer salt that was used had an influence on the properties of omeprazole pellets having enteric 
coatings. In order to provide the product with a capacity for long term storage, it was necessary 
to use a large quantity of buffer salt. Simultaneously, the acid resistance of the pellet of this type 
was inferior (refer to Working Example 4 above). 
Pellet without interlayer coating layer 

Comparative Example No. 
I II III 



I Mannitol powder 


1610gl610gl610g 


Anhydrous lactose 


80 g 80 g 80 g 


Hydroxypropylcellulose 


60 g 60 g 60 g 


Microcrystalline cellulose 


40 g 40 g 40 g 


II Omeprazole 


200 g 200 g 200 g 


Pluronic F68 


lOg lOg lOg 


Disodium hydrogen phosphate 


2 g 8 g 24 g 


Distilled water 


450 g 450 g 450 g 
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The pellet not having an interlayer coating layer was prepared as described in Working Example 
2 above. 



Enteric coated pellet was prepared as described in Working Example 2 above. 
[0060] 

Comparative Example IV 

This blend formulation was the same as in Working Example 6 above, but an intermediate 
coating layer was not used. 
Pellet without interlayer coating layer 

I Omeprazole sodium salt 339 g 
Mannitol powder 2422 g 
Anhydrous lactose 120 g 
Hydroxypropylcellulose 90 g 
Microcry stall ine cellulose 60 g 

II Sodium laurylsulfate 7 g 
Distilled water 650 g 

The preparation was prepared as described in Working Example 6. 



[0059] 



Enteric coated pellet 

Pellet without interlayer coating layer 



500 g 
45 g 

5g 
371 g 
680 g 



III Hydroxypropylmethylcellulose phthalate 
Cetyl alcohol 
Methylene chloride 



Ethanol 



[0061] 

Enteric coated pellet 

Pellet without intermediate coating layer 

III Hydroxypropylmethylcellulose phthalate 



500 g 



57 g 
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Cetyl alcohol 



3g 
540 g 
231 g 



Acetone 



Ethanol 



Enteric coated pellet was prepared as described in Working Example 2. 
[0062] 

The blend formulation of Comparative Example V was the same as that of Working Example 8 
above, but an interlayer coating layer was not used. 

Pellet not having interlayer coating 

I Omeprazole magnesium salt 222 g 
Mannitol powder 1473 g 
Microcrystalline cellulose 100 g 
Magnesium hydroxide 200 g 

II Sodium laurylsulfate 5 g 
Distilled water 375 g 

The preparation was prepared as described in Working Example 8. 
[0063] 

Enteric coated pellet 

Pellet without interlayer coating layer 500 g 

III Hydroxypropylmethylcellulose phthalate 57 g 
Cetyl alcohol 3 g 
Acetone 540 g 
Ethanol 231 g 

The pellet was prepared as described in Working Example 2. 
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[0064] Properties of the enteric coated pellets 

The following investigations were carried out on the preparations obtained in Working Examples 
2-8 and Comparative Examples I-V above. 
Acid resistance 

The acid resistance of the blend compositions was investigated as described below. The 
blended composition was added to gastric juice USP (without enzyme), and was stirred at 100 
rpm (paddle-form stir bar) at 37°C. After 2 h, the amount of omeprazole remaining in original 
form in the composition was measured. 

Dissolution rate in buffered solution 

In order to ascertain the dissolution rate in the small intestine, the blended composition 
was added to buffered solution, and was stirred at 100 rpm (paddle-shaped stir bar) in a 37°C 
buffer solution using a No. 2 USP dissolution device. After 10 min and 30 min, the amount of 
dissolved omeprazole was measured. The results are shown in Table 4 below. 
[0065] 



[Table 4] 



Working 


Omeprazole 


Acid resistance - Original 


Amount of dissolved omeprazole 


Example No. 


content (mg/g) 


omeprazole amount after 2 h 


after 10 and 30 min for each pH 






(%) 


% 


pH Min 


2 


89.2 


95 


100 


6.8 10 


3 


90 


96 


91 


6.0 10 


4 


88 


89 


*) 




5 


82 


93 


70 


7.5 30 


6 


81.3 


87 


93 


6.8 10 


7 


91 


95 


**) 




8 


89 


98 






I 


93 


97 


*) 




II 


92 


94 


*) 




III 


94 


58 


*) 




IV 


86.5 


4 






V 


91 


93 


**) 





[0066] *) The stability of the blend composition was investigated during storage in a glass bottle 
containing desiccant. After storage for 1 month at 50°C, the composition produced in Working 
Example 4 showed no change in external appearance or physiochemical characteristics, and 
substantially retained its original state. The pellets obtained in Comparative Examples I and II 
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showed discoloration due to decomposition, and the pellet obtained in Comparative Example III 
remained its original white color. **) The compositions obtained in Working Examples 7 and 8 
were white and were not influenced by the coating process. The enteric coated pellet produced in 
Comparative Example V already showed discoloration during the enteric coating process because 
the enteric coating was directly used on the core part obtained in Working Example 8. 
[0067] Additional comparative testing 

This test demonstrates the effects of moisture on storage stability in the preparations of 
the present invention. The stabilities of the omeprazole pellets produced in the present invention 
were compared with those of omeprazole having high water content. The omeprazole pellets 
were prepared at a water content of 1% in accordance with the present invention, and two other 
groups of the same composition were adjusted to water contents of 2% and 5%. The three 
compositions were then sealed in moisture-tight containers not containing desiccant, and were 
stored for 1 month at 50°C. Subsequently, the packaging was opened, and the pellets were 
analyzed by HPLC for omeprazole content. The compositions of the present invention had 
omeprazole contents that were 98.5% of the original values. The other two compositions having 
water contents of 2% and 5% showed nearly complete decomposition, with only a trace of the 
original omeprazole remaining. 
[0068] Conclusions 

From the results shown in Table 4, it was determined that compositions containing omeprazole 
having acceptable acid resistance can be prepared by using a common enteric coating technology 
(for example, refer to Comparative Examples I, II and V). However, the storage stability of the 
compositions of Comparative Examples I, II and V was found to be unacceptable, insofar as 
discoloration indicating omeprazole decomposition occurred during short-term storage at 
elevated storage temperatures (Comparative Examples I and II) or had already occurred during 
the enteric coating process (Comparative Example 5). 

[0069] If the amount of alkali substance in the core part is increased to a level at which the 
omeprazole has acceptable storage stability (Comparative Example III), or if alkali salt of 
omeprazole is used in the preparation of the core part and the separating layer of the present 
invention is not used (Comparative Example IV), then the dissolution resistance in acid media 
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will be difficult to manifest, and most of the active substance will be decomposed in the stomach. 
In addition, there will be no effect on stomach acid secretion. 

[0070] When preparation is carried out as described in Working Example 4 of the present 
invention, for example, good resistance to gastric juices will result, as well as good long-term 
storage stability. This result stands in contrast to the blend compositions of Comparative 
Examples I, II and III wherein it is not possible to produce both acceptable acid resistance and 
acceptable storage stability. The same comparison can be made between the blend compositions 
of Working Examples 7 and 8 of the present invention and the blend composition of 
Comparative Example V which does not have a separating layer. Working Example 7 and 8 
differ insofar as buffering agent and magnesium hydroxide are contained in the core part of 
Working Example 8. This allows for improved acid resistance as well as storage stability in 
Working Example 8 relative to Working Example 7. Other comparative tests indicate the great 
importance of lower water content in the preparation. 

[0071] Thus, in order to prepare an oral drug preparation of omeprazole that has good stability 
during long term storage and good stability during residence in the stomach after administering 
the preparation, the following preparation method is used: 

(a) a substance produced by mixing omeprazole with alkali compound or by mixing omeprazole 
alkali salt with an optional alkali compound is introduced into a core part; 

(b) the core part is coated with one or more intermediate layers that are inert and water soluble 
but rapidly decomposing in water [sic; sentence is nonsensical], where this layer separates the 
alkali core from the enteric coating and the interlayer coating layer can also contain optional pH 
buffering compound; and 

(c) the core part coated with interlayer is coated with acid-insoluble enteric coating that 
optionally contains plasticizer. 

[0072] Biopharmacological investigations 

The hard gelatin capsules produced in Working Example 2 were administered to 12 healthy adult 
male volunteers in the manner described below. After fasting since 10 p.m. the previous night, 
the volunteers were brought to the test room the following morning. Blood samples were taken 
at hour 0. One omeprazole capsule obtained in Working Example 2 was administered along with 
150 mL of municipal water, and additional blood samples were taken during the day. In a 
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separate experiment, the same volunteers were administered 20 mg of omeprazole in the form of 
a liquid in which micropulverized omeprazole was suspended in sodium bicarbonate aqueous 
solution. In order to minimize decomposition of omeprazole in the stomach, the sodium 
bicarbonate solution was administered immediately prior to administration of the omeprazole 
suspension, and 4 times at 10 minute intervals after taking the drug. The concentration of 
omeprazole in serum was analyzed by high-performance liquid chromatography (Persson et al.: 
Scand. J. Gastroenterol. 1985 20 (Suppl. 108), 71-77). The average serum concentrations are 
shown in Table 5. 
[0073] 
Table 5 

Serum concentration (nmol/L) after administration of 20 mg of omeprazole in one oral dose in 
the form of the hard gelatin capsule obtained in Working Example 2 and as sodium bicarbonate 
solution of micropulverized omeprazole 



Time (min) 


Capsules 


Suspension 


10 




0.84 


20 




0.90 


30 


0.03 


0.84 


45 




0.64 


60 


0.22 


0.44 


90 


0.36 


0.24 


120 


0.39 


0.13 


150 


0.29 




180 


0.20 


0.04 


210 


0.10 




240 


0.05 


0.01 


300 


0.02 


0 


360 


0.01 




420 


0 
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[0074] The serum concentration reached its peak at different times, but the two compositions 
were at biological equivalent values. The average relative bioavailability of the capsules as 
compared with suspension was 85 ± 23% (S.D.). This comparison was based on the total surface 
area of the respective time curves for the serum concentrations. Consequently, by preparing the 
capsules of the present invention, a preparation can be obtained that has a bioavailability that is 
the same as a suspension containing the same amount of ultra-fine pulverized active compound. 
However, it should be noted that when suspension is administered, it is necessary to also 
administer sodium bicarbonate frequently to the patient in order to minimize preliminary 
absorption and decomposition of omeprazole in the stomach. 
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